Monitoring phospholipids for assessment of ion enhancement and ion suppression in ESI and APCI LC/MS/MS for chlorpheniramine in human plasma and the importance of multiple source matrix effect evaluations.
Biological matrix effects are a source of significant errors in both electrospray (ESI) and atmospheric pressure chemical ionization (APCI) LC/MS. Glycerophosphocholines (GPChos) and 2-lyso-glycerophosphocholines (2-lyso GPChos) are known to fragment to form ions at m/z 184 and m/z 104, respectively. Phospholipids were used as markers to evaluate matrix effects resulting in both ion suppression and enhancement using ESI and APCI modes in the determination of chlorpheniramine in human plasma. Results revealed that GPChos and 2-lyso GPChos demonstrated very low ionization efficiency in the APCI mode, post-column infusion experiments were performed to confirm that suppression and enhancement matrix ionization effects coincided with the elution profiles of the phospholipids. The mean matrix effect for chlorpheniramine using APCI was 75% less than the mean matrix effect in ESI, making APCI the ionization method of choice initially even though the absolute response was lower than in the ESI mode. The resulting APCI method showed acceptable results according to the FDA guidelines; however, a multiple source relative matrix effects study demonstrated variability. It was concluded that an absolute matrix effects study in one source of biological fluid may be not sufficient to ensure the validity of the method in various sources of matrix. In order to obviate the multiple matrix source variability, we employed an isotopically labeled internal standard for quantification of chlorpheniramine in the ESI mode. An additional validation was completed with the use of chlorpheniramine-d(6) as the internal standard. This method met all acceptance criteria according to the FDA guidelines, and the relative matrix affects study was successful.